Infant and Child Development focuses on EF as it operates within the many social contexts within which youth develop.
Dozens of abstracts were submitted for consideration for this Special Issue, and after rounds of rigorous peer review, we are pleased to share eight empirical articles and one review article that add important knowledge to the growing literature on EF in context. Considering the role of specific contexts in EF development enriches our field's understanding of how features of the environment can either facilitate or hinder the development of children's EF. Several articles in this Special Issue highlight the important role of parents in the development of EF. Other articles focused on important social contexts beyond the parent-child dyad, including schools, neighbourhoods, technology, and the broader cultural context. In this introduction to the Special Issue, we provide brief summaries of each article to highlight key findings and important implications. Collectively, these articles make valuable contributions to the literature on EF in context, while also shedding light on gaps in the literature that need to be addressed in order to advance the developmental science of EF. We then offer select recommendations for future directions while summarizing Raver and Blair's (2020) compelling commentary on the state of the science of EF in context that concludes the Special Issue.
| PARENTING AND THE DEVELOPMENT OF EF
Several articles in the Special Issue focused on the development of EF within the family context of parenting and the home environment. It is well-established that aspects of parenting predict children's EF skills throughout childhood (Fay-Stammbach, Hawes, & Meredith, 2014) . However, less is known about how parents influence the development of EF skills within the context of children's other developmental competencies and the broader home environment.
The following articles in this Special Issue help advance the developmental science of EF by investigating important research questions related to EF within the parenting context, with articles addressing parenting during infancy, toddlerhood, and the preschool period and across the transition to school. Broomell, Smith, Calkins, and Bell (2020) examined the interplay of neural function measured with electroencephalogram (EEG) in infancy and maternal intrusiveness during infancy as predictors of EF at 48 months. Higher levels of infant frontal EEG alpha power, which is an indicator of increased frontal activity and cortical maturity, predicted EF at 48 months. Maternal intrusiveness also played an important role as a predictor of EF, although the associations were more complex. Intrusiveness during a structured task (peekaboo) at 5 months predicted better EF, which was contrary to expectations, whereas intrusiveness during the same structured task at 10 months predicted poorer EF. There were no interactions between intrusiveness during the structured task and frontal EEG alpha power when predicting EF. On the other hand, intrusiveness during an unstructured task (free play) was not directly associated with EF, but there was some evidence that intrusiveness during free play at 5 months moderated the association between the EEG measure and children's EF. More specifically, the positive association between frontal EEG alpha power and EF was only supported in the context of low levels of intrusiveness during free play. Broomell and colleagues' article indicates that research on the role of children's neural function in the development of EF would benefit from careful consideration of the ways in which parent-child dyadic interactions may either facilitate or hinder EF development. This study also underscores the importance of considering distinctions between more and less structured activities within the parent-child dyad when studying the development of EF. Cioffi et al. (2020) also focused on the role of parents in the development of EF across the early years of life.
Similar to Broomell and colleagues' study, Cioffi and colleagues found that infant cognitive functioning predicted later EF skills, and these associations were partially contingent on mothers' parenting. In Cioffi and colleagues' study, lower levels of attention control during infancy predicted lower levels of inhibitory control at age 6, but partners' reports of mothers' warmth when the child was age 27 months moderated this association. More specifically, there was no association between low attention control in infancy and low inhibitory control at age 6 when there were higher levels of maternal warmth. Cioffi and colleagues' findings add to the large body of literature showing that positive features of the parent-child relationship play a protective role in ameliorating risk for negative child outcomes. This study was also strengthened by a prospective adoption design, which addresses the concern that passive gene-environmental correlations underlie the observed associations.
Korucu, Litkowski, Purpura, and Schmitt (2020) focused on two relatively understudied aspects of the role of parents in the development of children's EF in their study of preschool-aged children: the parents' own EF skills and their EF-specific parenting practices. Parental EF predicted preschool-aged children's EF while accounting for general parenting practices (e.g., explaining consequences to the child) and EF-specific parenting practices (e.g., playing games to promote children's memory and concentration). Moreover, there was a significant indirect association between parental EF and child EF through EF-specific parenting practices. Therefore, this study makes an important contribution to the literature by elucidating the unique role of EF-specific parenting practices in preschool-aged children's EF. Korucu and colleagues' finding that parental EF was associated with both EF-specific parenting practices and children's EF indicates that family-based preventive interventions designed to enhance children's EF should also target the parents' own EF-related skills.
In the fourth article that examined the role of parenting in development of children's EF, Helm et al. (2020) measured EF and positive parenting across the transition to school at 4 and 6 years of age. There were high levels of stability in EF across the transition to school. Interestingly, positive parenting, which was observed during structured mother-child interaction tasks, moderated the stability of EF across this transition. More specifically, when there were high levels of positive parenting at age 6, stability in EF was very high, but stability was near zero when there were lower levels of positive parenting. These findings suggest that facilitating positive parenting could be a useful approach to promote EF across the transition to elementary school, particularly for children who begin with higher levels of EF. Children who begin with lower levels of EF may require other supports.
| OTHER RELEVANT CONTEXTS
Other articles in this special issue focused on contextual factors beyond the parent-child dyad, including technology, neighbourhood chaos, relationships at school, and the broader cross-national cultural context. Jusiene, Rakickienė, Breidokiene, and Laurinaitytė (2020) addressed the issue of whether screen time is associated with cognitive function by examining associations between use of various screen-media devices and EF abilities in a sample of 190 four-and five-year-old children. Using a cross-sectional design, the authors found no significant associations between TV, computer, smartphone, or tablet use and inhibitory control, working memory, or cognitive flexibility/ shifting in preschoolers. Jusiene and colleagues stress that these results should be considered in the context of other research that has found that the content of media matters, such that developmentally appropriate and educational screen time has been shown to be positively associated with EF, whereas "background" and adult-directed TV have been shown to be negatively associated with EF. The authors also state that unmeasured factors, including socioeconomic status (SES) and maternal education, have been shown to moderate associations between screen time and EF, but within their sample of "typically developing preschool children from low risk and well-educated families," screen time was not related to EF.
St. John and Tarullo (2020) considered EF within the neighbourhood context among 4.5-to 5.5-year-old children. As expected, SES was associated with EF performance, but neighbourhood chaos moderated these associations. More specifically, the positive associations between family SES and EF performance were most evident among children living in neighbourhoods with higher levels of chaos. These findings challenge the notion that more chaotic neighbourhood contexts are uniformly associated with poorer outcomes. Instead, as St. John and Tarullo speculate, it could be beneficial for children's EF development to experience some stress or challenge within the neighbourhood context, but only for children from families with higher SES. Children from lower SES households who live in more chaotic neighbourhoods may have fewer resources to cope with their stressful neighbourhood context. Therefore, prevention interventions that are designed to enhance children's EF skills may benefit from tailoring their approaches to both the family and the neighbourhood context.
Two articles in the Special Issue focused on EF within the school context. In one of these articles, Goble, Nauman, Fife, and Blalock (2020) investigated teacher-child relationships, externalizing behaviour problems (EBPs), and children's EF skills using data from the National Institute of Child Health and Human Development Study of Early Child Care and Youth Development. Somewhat surprisingly, EBPs were not related to change in working memory or inhibitory control, which the authors speculated may be due to their study's focus on change in EF from 54 months to first grade and the fact that EBP was dichotomized in their study using clinical cut-offs. Interestingly, children with EBP also made greater gains in sustained attention across this period, which indicates that early deficits in sustained attention were reduced by first grade. Teacher-child conflict was negatively related to gains in two of the EF skills (inhibitory control and sustained attention), but teacher-child closeness and positive teacher-child interactions were not directly associated with gains in EF skills. There was, however, a significant interaction between EBP status and teacher-child closeness when predicting gains in sustained attention. Although neither simple slope was statistically significant, the trend for children with EBP suggests that teacher-child closeness was associated with smaller gains in sustained attention. Goble and colleagues suggest that perhaps teachers exhibiting higher levels of warmth and closeness with their students may not implement disciplinary approaches to manage students' attention and behaviour, which could prove problematic for children with pre-existing behaviour problems.
In the second article in this Special Issue that focused on the school context, Leece, Bianco, and Ronchi (2020) examined associations between two aspects of EF (working memory and conflict inhibition) and two aspects of peer relationships (peer acceptance and peer rejection) longitudinally across middle childhood. Earlier peer acceptance predicted working memory at later time points. As the authors noted, these findings seem to support the idea that social interactions provide children with the opportunity to practice working memory skills. For example, complex, large group interactions with peers give children the opportunity to coordinate incoming information from different sources. In addition, this study also uncovered an association between peer rejection at the earliest wave of data collection and lower levels of conflict inhibition at the subsequent wave, which supports findings that social exclusion is associated with difficulties with self-regulation. Taken together, the two articles that investigated EF within the school context underscore how relationships with teachers and peers are relevant to the development of EF during the elementary school years.
The broader cultural context also plays a role in children's EF. A large proportion of research on children's EF has occurred within the Western cultural context, but several recent studies have made cross-national or cross-cultural comparisons of children's EF. Schirmbeck, Rao, and Maehler (2020) reviewed existing studies of children and adolescents that contained cross-national comparisons of EF. These authors noted several interesting and important trends across the 26 studies that they reviewed. For example, East Asian children and adolescents tend to outperform children from Western nations on direct assessments of EF, but Chinese parents tend to rate their children's EF as lower than do parents from other countries. These findings suggest that cultural factors may play a role in parents' expectations for their children's EF relative to their children's objective performance. In addition, girls often evidenced better EF skills than boys, but boys had better EF skills on the basis of parent ratings in Iran and direct measures of EF in Tanzania. Schirmbeck and colleagues' review underscores the need for additional cross-national comparisons that incorporate cultural values and other contextual factors.
| FUTURE DIRECTIONS
Collectively, the articles in this special issue highlight several contextual features that are central to children's EF development. Features of these studies also direct attention to important future directions for research on EF in context. As one key example, most of the articles focused on children from middle-class to upper-middle-class families, and there were relatively few families from racial/ethnic minority backgrounds. In addition, Schirmbeck and colleagues' comprehensive review shows that there are relatively few studies that compare children's EF cross-nationally, and all of them were conducted within the past 14 years. Therefore, while the studies in this Special Issue offer important advancements to our understanding of EF in context, they reflect methodological and sampling shortcomings that have also been recognized in the broader developmental science literature (e.g., Nielsen, Haun, Kärtner, & Legare, 2017) . For this reason, we invited Cybele Raver and Clancy Blair, leading developmental scientists who have studied EF among children living in diverse sociocultural and socio-economic contexts to contribute a commentary to this Special Issue. We conclude our Introduction to the Special Issue by highlighting a few additional future directions for research on EF in context that dovetail with points raised by Raver and Blair (2020) in their commentary on the Special Issue.
First, to advance understanding of EF in context, it is crucial to deepen developmental scientists' appreciation of contextual features that are relevant to children's EF. For example, whereas articles in this Special Issue tended to focus on mothers' parenting, other research has begun to elucidate the role of fathers' parenting in children's EF (e.g., Meuwissen & Carlson, 2015) . The roles of siblings, grandparents, and other family members in children's EF remain almost entirely unexplored. Likewise, the articles in this Special Issue reflect developmental science's tendency to focus on a few important features of the extra-familial context while largely neglecting other features.
For example, exposures within children's physical context to environmental contaminants such as lead and mercury merit closer attention by developmental scientists because they are known to contribute to EF deficits (Trentacosta, Davis-Kean, Mitchell, Hyde, & Dolinoy, 2016) . Raver and Blair emphasize that our field has not yet sufficiently addressed the myriad ways in which exposure to poverty-related stress could impact children's EF, particularly in relation to the important role of structural inequality. As an example, Raver and Blair reference recent work by Haskins (2014) on the high rates of mass imprisonment as a structural factor that could impact EF among children living in under-resourced communities.
Second, understanding children's EF in context can inform intervention research and vice versa, including possibilities for new or refined preventive interventions that stem directly from the articles included in this Special Issue.
For example, Korucu and colleagues' findings on EF-specific parenting suggest that it could be useful to develop and evaluate preventive intervention programmes that promote the use of puzzles and memory games within the family context. In addition, multiple articles in this Special Issue bolster the idea that schools, a nearly universal setting for learning and socialization during periods of peak EF development, are another natural context for the implementation of EF interventions. In their commentary, Raver and Blair argue for strength-based and place-based interventions, embedded within the community context, that focus on the power of communities to promote children's psychological well-being and neurocognitive health. Such approaches not only leverage community resources to maximize the health and well-being of young people but also recognize that health and well-being depend, in large part, upon economic opportunity and community connectedness. Thus, interventions that focus on promoting economic opportunity and strengthening communities may have wide-ranging effects on several aspects of youth development, including EF.
Finally, as Raver and Blair's commentary indicates, developmental science's understanding of EF in context is likely to make a broader impact on society and inform policy decision making if our field's insights are directly relevant and applicable to the needs of the community. For example, they note that Washington State has applied an understanding of how EF operates within context to inform a redesign of the bureaucratic processes for how families access financial assistance. A second important example is that developmental neuroscience findings regarding the late maturation of EF have been used to advocate for changes in juvenile sentencing policies and punitive school disciplinary practices that are disproportionately applied to minority youth. An important area of future research is to test whether EF informed policies and practices such as these can, in turn, cultivate social contexts that promote the development of EF in the young people embedded within these contexts. As the empirical articles in this Special Issue and Raver and Blair's commentary underscore, understanding children's EF in context offers unique challenges and important opportunities for developmental science in the years ahead.
